I
ntraosseous cavernous hemangiomas of the skull are rare, accounting for approximately 10% of all benign tumors of the skull. 36 Head trauma has been reported to have occurred preceding the appearance of the hemangioma in a number of cases. We present the first case in which both the preceding head trauma and the appearance of the hemangioma were radiologically documented.
Case Report
History. In 2003, this 41-year-old Yugoslavian woman presented at the emergency department with acute headache without neurological disturbances. During the Yugoslav war 10 years earlier, she had been hit by a bullet in the left frontal bone. This bullet had not penetrated the inner table of the skull and had been removed surgically. A CT scan revealed a skull defect in the external table and diploë of the left frontal bone, with intact inner table (Fig. 1 left) .
In 2008, the patient returned to the outpatient clinic because a painful lump had developed at the site of the bullet injury. During physical examination the lump was firm and tender to touch. The skin covering the lump contained the old scar but had an otherwise normal aspect and was freely mobile.
Examination. Subsequent CT and MRI studies were performed (Fig. 2) . The CT scans demonstrated a sharply marginated expansile lesion (measuring 3 cm) with an intradiploic reticular pattern and sclerotic rim. On MRI studies this lesion was T2 hyperintense and T1 hypointense, and showed intense enhancement. The hypointense curvilinear structures in the lesion were interpreted as flow voids in small blood vessels. Thus, the preferential diagnosis was hemangioma. Surgery was recommended as an option, but the patient preferred not to undergo surgical removal of the lesion.
Posttraumatic skull hemangioma Case report
Intraosseous cavernous hemangiomas of the skull are rare lesions for which the origin is unclear. The authors present a case in which there was a radiologically documented history of trauma preceding the development of a hemangioma in the frontal bone.
In a review of the literature the authors found 83 cases of skull hemangiomas, and 43% of the lesions were located in the frontal bone. In 25% of these lesions, previous trauma was reported anamnestically. The present case and radiological findings related to it suggest a causal relationship between trauma and the development of intraosseous hemangioma. This article contains some figures that are displayed in color on line but in black-and-white in the print edition. Operation and Postoperative Course. In June 2010, she returned and chose surgical treatment because tenderness of the lump had worsened. During surgery the lesion was completely resected (Fig. 3) . The skull defect was closed with Palacos bone cement. Histological examination revealed cavernous hemangioma (Fig. 4) . The postoperative course was uneventful.
Discussion
Intraosseous cavernous hemangiomas are benign tumors of vascular origin. The most commonly involved bones are the vertebrae, but these lesions can occur in the skull as well. 51, 54 Of the 83 cases of skull hemangiomas reported in literature so far, 43% were located in the frontal bone, followed by the occipital (10%) and parietal bones (8%), respectively ( Table 1 ). In this review we found that females are affected 1.5 times more often, as opposed to the findings of Wyke 55 and Heckl et al., 19 who reported that skull hemangiomas occur 3 times more often in women than in men.
Histologically, 2 hemangioma subtypes are distinguished: cavernous and capillary. 33 Most hemangiomas are of the cavernous type (72% of 83 cases; see Table 1 ). They are composed of large thin-walled vessels and sinusoids with a single layer of endothelium and separated by fibrous septa. They erode and displace normal tissue. Capillary hemangiomas constitute only 6% of 83 cases. They show a small fine vascular network filled with blood, and lack fibrous septa. 26, 38 In 18% of the 83 cases there was no definitive histological diagnosis.
The medical history usually is nonspecific. Patients most often report a slowly enlarging mass that may become tender, but most often is not. Headaches are reported to occur as the lesion expands. 31 Neurological signs can occur-especially hearing loss, pulsatile tinnitus, and facial paralysis-when the petrous or sphenoid bones are involved (see Table 1 ).
Although the origins of hemangioma are unclear, there have been many theories regarding histogenesis. Chatterji et al. 7 suggested that hemangiomas originate from undifferentiated mesenchymal cells that subse- quently differentiate and proliferate into vascular elements. 40 Previous trauma has been reported anamnestically in 25% of frontal bone hemangiomas. 8, 22, 26, 31, 37, 39, 46, 55 Trauma mechanisms involved falling on the head or a blow to the head with a stick. In our case there is a clear relation with trauma. The hemangioma developed exactly on the site of the preceding trauma, as has been documented radiologically.
According to Chatterji et al. 7 and Relf et al., 40 various stimuli can induce the differentiation and proliferation of the undifferentiated mesenchymal tissue. Based on our findings and the cases reported by others in the past, trauma may well be one of these stimuli.
Conclusions
Intraosseous cavernous hemangiomas of the skull are rare benign tumors of unknown origin. The reported case indicates a clear relationship with previous skull trauma, suggesting a causal relationship.
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